Influence of electrical stimulation on calpain and ubiquitin-proteasome systems in the denervated and unloaded rat tibialis anterior muscles.
The influence of electrical stimulation on calpain and ubiquitin-proteasome systems was examined in the denervated and unloaded tibialis anterior muscles of male Wistar rats. Animals were divided into 5 groups: control, denervation, denervation plus electrical stimulation, unloading, and hindlimb unloading plus electrical stimulation groups. Due to denervation and unloading for 14 days, muscle atrophy markedly occurred in the denervated and unloading animals, and the atrophy in the former was significantly more severe than that in the latter. In the denervated muscle, the atrophy was significantly attenuated by the electrical stimulation, but not in the unloaded muscle. Overexpression of calpain-2 and ubiquitinated proteins was observed only in denervated muscles. In the unloaded animals, though the expression level of calpain-2 appeared to be slightly higher than that in the control, the expression level of ubiquitinated proteins was almost the same as that in the control. The overexpression of calpain-1, calpain-2, and ubiquitinated proteins in the denervated muscle was inhibited by the electrical stimulation. However, there was no difference in these expressions between the unloaded and unloaded plus electrical stimulation groups. The mechanism of the preventive effect of the electrical stimulation on muscle atrophy might differ between the denervated and unloaded muscles.